Plasticity and function of brain corticosteroid receptors during aging.
The actions of adrenal corticosteroids on the brain are critical for the maintenance of homeostasis. These actions are mediated by two receptors: mineralocorticoid (MRs) and glucocorticoid receptors (GRs), which are co-localized in hippocampal neurons. Our research has shown that MR- and GR-mediated effects restore disturbances in homeostasis, but they do so via an opposite mode of action. The MR-mediated effect increases cellular responsiveness to excitatory stimuli, controls the sensitivity of the stress response system and affects behavioural strategies. GR activation suppresses excitability raised by excitatory stimuli, controls feedback action and promotes information storage. These observations have led to the concept that a change in balance of hippocampal MRs and GRs affects the set point of homeostatic control, which may change the susceptibility to stress. Aging is defined as a period with decreased ability to maintain homeostasis, increased lability of the hypothalamic-pituitary-adrenal (HPA) axis following stress, and impaired behavioural adaptation. The present contribution examines age-induced changes in HPA activity in the rat in the context of hippocampal MRs and GRs, and structural features of the hippocampal neurons. The new data demonstrate that depending on the individual animal and the rat strain; 1. The level of ACTH, or corticosterone, or both is increased; 2. Binding capacity of MR is decreased, but that of GR is unchanged, decreased or resistant to down-regulation; the decrease in MRs is consistent with increased stress responsiveness of the HPA axis, and 3. The hippocampal structure shows regional differences in cellular degeneration during over- and underexposure to corticosteroids and stress.(ABSTRACT TRUNCATED AT 250 WORDS)